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The main aims of the simulations:

Presenting RMA2/RMA4 models as a tool that supports
analysis of dissolved pollution propagation

Test simulations on the Dobczyce Lake




Characteristic of the Dobczyce Lake:

3 Fig.2. The Dam
Location: J

»Southern Poland
»Matopolskie province
>Dam on the 60" km of Raba river

Fig.1.Location of the Dobczyce Lake

The functions of the reservoir:

» Source of the potable water for Cracow ‘
» Flood protection :
» Power generation
o > Fish planting
» Landscaping
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Model description:

RMA2
= Reynolds form of Navier-Stokes equations for turbulent flows

= Manning or Chezy equations to calculate the bed and banks friction
» eddy viscosity coefficients to define characteristics of turbulence

= Atwo-dimensional depth-averaged hydrodynamic model

using finite elements method
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RMA2

= The forms of fluid mass and momentum conservation equations are:
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RMA4

model related to RMA2
simulate the depth-averaged advection-diffusion processes
estimation of propagation of any constituent dissolved in aquatic environment

depth-averaged transport equation :
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Methodology:

two-dimensional mesh
= pboundary conditions located on the tributaries and on the outflow
= |ake working under normal conditions (12m?3/s total discharge) '
= static velocity field

= simulating three different scenarios:

e Persistent inflow of organic pollution from Raba (1) and Wolnica (2); _
» 12-hour organic leakage near tributaries (3), (4) and (5); -
» 3-hours leakage of industrial waste from haven (6) and power station (7) '
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Fig.3. The bathymetry and shape of the Lake




- - - —— —-— —— — —— e s — - -— ——— — —— — et

I —————— e e D——— S —— e e B Du— e . - .. - T S——
-  — , e - X - k pe ——

. — — B - — e T et - ——— e . N S - et - ——

—— - -_——— - - -_ - — — —— - — —— - B T—— - —

-l — — o —— - — = —— — — —— - - —— - e = -

Simulation for organic constituent came from location 4
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Simulation for mineral constituent came from haven
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Summary and conclusion:

v" RMA2/RMAA4 is a model suitable to calculate propagation of dissolved

contamination -

v" No contraindication of using following model in retention mountain reservoir 2
(stable results) N
v' Calibration based on observational data is required \ |
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